seeds and its powder on obese hyperlipidemic rats.
Results:
The results observed that, the body weight gain ratio (BWG%), had significantly decrease (P≤ 0.05) in all groups G3: G6 which fed on hyperlipidemic diet supplemented by different levels of NOS or OSP, with mean values of ( -28.85±2.51 g, -41.26±5.51 g, -12.57±3.30 g and -20.31 ±5.39 g, respectively) when compared with the positive control group which fed on hyperlipidemic diet without supplementation (13.73±1.91g) . Moreover, rats treatment with nanocellulose from olive seeds (NOS 2%& 4%) had significantly decrease in lipids profile levels (TL, TG, TC, LDL & VLDL) , Liver function when compared with the positive control rats . Also, The lowest value in total cholesterol was recorded with group administrated with nanocellulose from olive seeds (NOS 2%& 4%) ±10.64 & 57.72 
INTRODUCTION
Obesity is one of the main public health problems in developed countries. It is considered to be a risk factor associated with the genesis or development of major chronic diseases, including cardiovascular disease, diabetes, and cancer. Dietary supplements containing polyphenol compounds are associated with a reduction of diet-induced obesity. Recent studies indicate that these anti-obesity effects come about through the genes involved in adipogenesis, lipolysis and the oxidation of fatty acids. Due to the powerful antioxidant activity and anti-inflammatory properties of polyphenols derived from the olive, they are the object of numerous studies. Likewise, very recently olives, and the fractions deriving from olive production, have been linked to their effects on obesity-related mechanisms (Hao et al.,
2010; Jacomelli et al., 2010).
The olive tree belongs to the genus Olea of the Oleaceae family with 25 genera and about 600 species (Jensen et al., 2002 Olive oil has shown activity in against cancer, mainly in colon and breast cancer prevention, while individual component of olive oil, oleic acid and squalene has also been identified as anticancer agent.
The olive oil has effects on coronary heart disease, due to its ability to reduce blood pressure and lowdensity lipoprotein level.Some components (such as hydroxytyrosol, tyrosol, and oleuropein) of olive oil exhibited antimicrobial activity against pathogenic microorganism in intestinal and respiratory infections. The oleic acid, polyphenolics, squqlenes are dependable for a number of biological activities as well as whole olive plant also gives health benefits (Mohammad, 2013). The study was carried out to investigate the effect of nanoparticles of olive (Olea europaea L.) seeds and its powder on obese hyperlipidemic rats.
MATERIALS AND METHODS

2-1. Animals
Male albino rats (n=30rats) weighing (60 00 . ±5 00 . g) of Sprsgue Dawley strain were obtained from the Laboratory Animals Colony, Ministry of Health and Population, Helwan, Egypt.
2-2. Materials
2-2-1. Chemicals
Casein was obtained from Morgan Company of chemical and nutritional products, Cairo, Egypt.Vitamins mix, minerals mix,cellulose and choline were obtained from El-gomhoria Company (Co.) for pharmaceutical and chemicals, Cairo, Egypt.
2-2-2. Kits
Kits used to determine serum total lipid ,total cholesterol, triglycerides, HDL-c,LDL-c,VLDL-c, AST ,ALT, total protein ,Albumin ,Urea ,Uric and Creatinine were being obtained from Gamma Trade Co. for pharmaceutical and chemicals, Dokki, Egypt.
2-3. Preparation of Olive Seed Powder
Olive seeds were collected from local market, Olive seeds washed and dried for two days then grinded by using (dry blander, Panasonic) and the powder formed was sieved until certain sizes were achieved.
2-4. Determination of Total Phenolic and Flavonoids Compounds
A sample from Olive seeds powder were taken to determine Phenolic compounds and Flavonoids according to (Goupy et al., 1999; Mattila et al., 2000) .
2-5. Extraction of Cellulose from Olive seeds
Olive seeds were washed with water, and pulped using 15% NaoH at 160∘ C for two hours. The produced pulp was further bleached using sodium chlorite/acetic acid mixture according to previously published method (Wise et al., 1946).
2-5-1. Preparation of Nanocellulose
Cellulose Nanocrystals (CNC) were isolated from Olive seeds bleached pulp by acid hydrolysis using 65% sulphuric acid at 45°C for 45 minutes as previously described (Hassan et al., 2014).The hydrolyzed cellulose sample was washed five times by centrifugation (10.000 rpm,10 min, and 10 °C) to remove excess sulphuric acid .The suspension was then dialyzed against distilled water until a constant PH was achieved .The resultant cellulose nanocrystal suspension was stored at 4±°C until further used.
2-6. Scanning Electronic Microscopy (SEM) examination
Transmission electron microscopy (TEM) of the prepared cellulose nanocrystals was carried out using a JEOL 1230 transmission electron microscope (Japan) with acceleration voltage 100 kV.
2-7. Preparation of the basal diet and high fat diet
Basal diet and high fat diet for rats was prepared according to AIN 93M (Reeves et al., 1993) .
Hypercholesterolemic diet (high fat diet) : groups were fed a modified AIN-93G diet containing 5 g/100 g lard, 1 g/100 g cholesterol, and 0.25 g/100 g cholate according to (G Xu et al., 2007).
2-8. Experimental Animals and Design
The present experiment was done in the animal house, Faculty of Home Economics, Helwan University, Cairo, Egypt. It was carried out on (n = 30) male albino rats of Sprague Dawley strain (60.00 ± 5.00 g b.wt.). Animals were housed in a normal healthy condition and allowed water was available. High fat diet was provided for four (4) week before starting the experiment (period 1). After this period (four week) experimental period2 rats were divided into two main groups. Then the rats will be divided into six (6) groups. Each group containing 5 rats. Group (1): Fed on the basal diet (the negative control). Group (2): Fed on the hyperlipidemic diet without supplementation (the positive control).Group (3): Fed on the hyperlipidemic diet + 2% of nanoparticles from Olive seeds. Group (4): Fed on the hyperlipidemic diet (HD) +4% of nanoparticles from Olive seeds (NOS). Group (5): Fed on the hyperlipidemic diet (HD) +5% from Olive seeds powder (OSP). Group (6): Fed on the hyperlipidemic diet (HD) +10% from Olive seeds powder (OSP). At the end of the experimental period (four (4) weeks), rats will be fasted overnight before sacrifice and the blood will be collected and centrifuged for collection the serum.
2-9. Biological Determination
Biological determination were carried out by determination of feed intake (FI) which was calculated every day throughout the experimental period (4 weeks). Over all Body weight gain (BWG) and organs / body weight ratio were determined according to (Chapman et al., 1959).
2-10. Collection of Serum and Tissue Samples
At the end of the experimental period (4 weeks), rats were sacrificed. Blood samples were immediately collected in clean and dry tubes from the portal vein and left to clot at room temperature. Blood samples were centrifuged at 3000 rpm for 15 minutes to separate serum. Serum was carefully separated into dry clean tubes and allowed to be frozen at -10 o c until the determination of the tested parameters.
2-11. Biochemical Analysis
2-11-1. Determination of Triglycerides Concentration:
Serum triglycerides was determined according to (Fossati & Prancipel, 1982) .
2-11.2.Determination of Total Cholesterol Concentration: Serum cholesterol was determined according to (Allain et al., 1974).
2-11-3. Determination of HDL-Cholesterol Concentration: Serum HDL-Cholesterol was determined according to (Burstein et al., 1970).
2-11-4. Determination of LDL-Cholesterol and VLDL -Cholesterol Concentration:
Serum LDLCholesterol and VLDL-Cholesterol were determined according to (Friedewald et al., 1972) .
2-11-5. Determination of Serum Alanine amino transferase (ALT):
The enzyme alanine amino transeferase (ALT) This enzyme was determined in serum according to Sherwin (1984).
2-11-6. Determination of Serum Aspartate Amino Transferase (AST):
The enzyme aspartate amino transeferase (AST) was determined according to Young (1990). 
RESULTS AND DISCUSSION
3-1. Phenolic Compounds
It is obvious that the total phenolic content measured by the Folin-Ciocalteu procedure does not give a full picture of the quality or quantity of the phenolic constituents in the extracts as reported in literature Table ( 1) it could be observed that the total amount of phenolic compounds varied for olive seeds powder samples (36.4 mg of gallic acid, 27549.47 µg of hydroxyl tyrosol, 1059.89 µg of caffeic acid, 294.27 µg of Vanillic acid). It could be concluded that olive seeds are not waste worthless, they should be considered as an interesting source of potent antioxidants such phenolic compounds. Result showed that tyrosol is the major phenolic present in olive seeds our study were in the same line with those reported by , who found that hydroxytyrosol is one of major phenolic compounds present in olive seeds and it has been revealed to be the most interesting, because of its remarkable pharmacological and antioxidant activity.
3-2. Flavonoids Compounds
Flavonoids have negligible systemic antioxidant activity. The concentration of flavonoids compounds in the samples of red grape seeds powder was recorded in Table ( 2).Data showed that HPLC analysis of flavonoids compounds concentration (ug/100gm) in olive seeds methanolic extract. It had the major compound is (Naringin 2880.94 µg/100g), then (Hisperdin 2669.76µg/100g). The results showed that olive seeds was considered as an interesting source of flavonoids, and the results are agreement with Charoenprasert & Mitchell 2012.
3-3.Cellulose Nanocrystals Obtained From Olive Seeds
Figure (1) shows TEM images of cellulose nanocrystals isolated from olive seeds. The image shows olive stones cellulose nanocrystals with length from 127-145 nm and width of about 3 nm as recorded in Figure (1&2 ). Cellulose nanocrystals were oxidized by using TEMPO-mediated chlorite oxidation; the reaction selectively converts the primary hydroxyl groups at the surfaces of cellulose nanocrystals to carboxylic acids. 
Figure (1). TEM images of cellulose nanocrystals obtained from olive seeds.
Figure (2). Crystallite Size Determination of Cellulose Nanocrystals Obtained from Olive Seeds.
The Impact of Olive Seeds (Olea europaea L.) Powder (OSP) and its Nanoparticles (NOS) on
3-4. Food Intake (1) and Body Weight Gain Ratio (BWG%) (1) To Induce Obesity In The Experimental Period (1)
The bioactive effect of nanoparticles olive seeds and its powder on body weight gain on experimental rats was recorded in Table ( 3). Results showed non-significant increase of feed intake in rats fen on hyperlipidemic diet only (G2, G3, G4, G5 &G6) compared with the negative control group which fed on basal diet. Regarding body weight gain ratio (BWG%), for all groups (G2:G6) fed on hyperlipidemic diet HD had highly significant increase when compared with the negative control group which fed on basal diet . The highest value in BWG% were found in group 4 which fed on hyperlipidemic diet 229.49 a ±28.44.
3-5.Food Intake and Body Weight Gain Ratio (BWG%) In The Experimental Period (2)
The bioactive effect of nanoparticles of olive seeds and its powder on feed intake and body weight gain in obese hyperlipidemic rats was recorded in Table (4) . Results showed that all groups rats fed on experimental diet(HD) with or without supplementation by different levels of NOS or OSP had significant increase in feed intake compared to rats fed on basal diet (control negative ), except group(6) which fed on hypercholesterolemic diet HD supplemented by 10% olive seeds powder (OSP). In addition, all groups G3: G6 which fed on hyperlipidemic diet supplemented by different levels of NOS or OSP showed significant reduced feed intake compared to positive control rats which fed on hyperlipidemic diet without supplementation.
In addition, it could be observed that, the body weight gain ratio (BWG%), had significantly decrease (P≤ 0.05) in rats fed on hyperlipidemic diet HD without supplementation (control positive) when compared to rats fed on basal diet (control negative ) with mean value (13.73±1.91 and 34.69 ±3.01g, respectively). Moreover, it could be observed that, the body weight gain ratio (BWG%), had significantly decrease (P≤ 0.05) in all groups G3: G6 which fed on hyperlipidemic diet supplemented by different levels of NOS or OSP, with mean values of ( -28.85±2.51 g, -41.26±5.51 g, -12.57±3.30 g and -20.31 ±5.39 g, respectively) when compared with the positive control group which fed on hyperlipidemic diet without supplementation (13.73±1.91g). The results are agreement with GUI Yu, et al., (2014) who studied hypolipidemic Effects of Different Particle Sizes of Cellulose from Sweet Potato Residue in Ovariectomized Hyperlipidemia Rats. Fortymature female Wistar rats were randomly divided into five groups. One group was sham-ovariectomized (OVX) as shamoperation group. The other four groups were double ovariectomized and one week later assigned as blank group, ordinarycellulose group, ultrafine cellulose group and nanocellulose group. Results reported that as the cellulose particle size decreased, the body weight gain and food intake of cellulose-fed OVX rats decreased. all three cellulose particles had a strong adsorption capacity towards fats, cholesterol and sodiumcholate and smaller particles size resulted in an increase in the adsorption capacity of fats and sodium cholate. Plasma totalcholesterol (TC), triglyceride (TG), and low density lipoproteincholesterol (LDL-C), arteriosclerosis index (AI) and livertotal fat and TG and of OVX rats exhibited a decrease. There were positive correlations between decreasing trends of plasmaTC, TG and LDL-C in OVX rats and cellulose particle size. It concluded that the adsorption capacity of cellulose towards fatand bile salts can be increased by reducing its particle size, consequently improving the hypolipidemic effect in OVX rats. Table ( 5) Results indicated insignificant difference between all groups on liver relative weight. However, rats (positive control) were caused decreased liver relative weight but was not statistically significant with a mean value 2.70±0.34 % compared with rats fed on basal diet (negative control group) with a mean value of 3.33±0.69 %. However, rats fed on experimental HD diet containing 2% N.O.S showed significant increase in liver relative weight with a mean value of 4.03±0.43% compared to the positive control rats (2.70 ±0.34%).
3-6.Organs (Liver, Kidney, Heart and Spleen) / body Weight ratio
Data in
Moreover, it could be observed that significant and non significant increase in kidney / body weight ratio were found for all groups fed on experimental HD diet supplemented with NOS or OSP by different levels when compared with control positive group fed on hyperlipidemic diet HD without supplementation. Whereas , rats fed on experimental HD diet containing 2% N.O.S and 4% N.O.S showed significant increase in kidney / body weight ratio, with mean value of (1.02 ± 0.10 % and 1.05 ±0.12 % , respectively ) compared to the positive control group with a mean value (0.69 b ±0.11 %).
In addition, it could be observed that significant and non significant difference in heart and spleen / body weight ratio for all groups fed on fed on experimental HD diet supplemented with NOS or OSP by different levels when compared with control positive group fed on hyperlipidemic diet HD without supplementation. The bioactive effect of olive seeds powder and nanoparticles of olive seeds on serum total lipids, total cholesterol and triglycerides in Obese Hyperlipidemic Rats were recorded in Table (6). The results showed significant decreased in serum total lipids for all groups fed on high fat diet fed supplemented with olive seeds powder OSP and nanocellulose NOS by different levels . It showed that treatment with nanocellulose from olive seeds (NOS 4%) had the lowest significant decrease in total lipids with a mean value of 211.26 e ±5.40 compared with (positive and negative control groups) with a mean value of 661.72 a ±6.85 and 257.07 c ± 6.74 respectively .
3-7. Blood Lipids Profile
Moreover, the same results indicated that significant decreased in total cholesterol and triglycerides were recorded for rats fed on basal diet (control negative group) and rats fed on hypercholesterolemic diet supplemented with nanocellulose from olive seeds (NOS 2% & 4%) or olive seeds powder (OSP 5% & 10%)when compared with rats fed on hypercholesterolemic diet without supplementation (control positive group 
Data in table (7)
were showed the effect of olive seeds powder (OSP) and nanocellulose from olive seeds (NOS) on (HDL, LDL and VLDL) lipoproteins in obese hypercholesterolemic rats .It could be showed that serum high density lipoprotein (HDL) was significantly increased in rats suffering from hyperlipidemia (positive control group) with a mean value of (41.70 a ±2.04mg/dl) compared with the negative control group with a mean value of (29.70 b ±1.80mg/dl). However, groups administrated olive seeds powder (OSP 5%& 10%) or nanocellulose from grape seeds (NGS 4%) had significant and non-significant increase in serum high density lipoprotein (HDL) when compared to the positive control groups. (2016) who reported that the effect of sweet potato residue cellulose on regulating blood glucose was more significant with the decrease of particle size. The content of serum insulin and hepatic glycogen increased significantly in group of nano sweet potato residue cellulose (CNC group) (p < 0.05). Nano sweet potato residue cellulose not only helped to decrease fasting blood glucose, glycosylated serum protein content, serum TC, TG and LDL-L content (p < 0.05), but also led to a decrease in liver fat concentration, content of TC and TG, which indicated that nano sweet potato residue cellulose had favorable effects on improving pancreatic tissue morphology as well as reducing blood glucose. In addition , Zhong, etal., (2012) Compared the effects of nano-sized sugarcane fiber with cellulose and psyllium on hepatic cellular signaling in mice. It suggested that the modulation of gastrointestinal factors by dietary fibers may play a key role in both enhancing hepatic multiple cellular signaling and reducing lipid accumulation. .23 U/L respectively. In addition, it revealed that rats were fed on hyperlipidemic diet supplemented with olive seeds powder OSP by different levels 5% & 10% and nanoparticles of olive seeds NOS2% had significant decrease in the serum AST and ALT when compared with the positive control group except in group (4) which rats fed on hypercholesterolemic diet supplemented with NGS 4%. Also, the lowest reduction value of AST were found in group (6) when rats fed on hypercholesterolemic diet supplemented with GSP 10% and ALT were found in group (5)when rats fed on hypercholesterolemic diet supplemented with GSP 5% 120.72 c ±10.64 & 57.72 c ±4.41U/L respectively .
3-8. Liver Functions (AST and ALT)
Moreover, from the same data , it could be observed that markedly decreased was recorded in total protein and albumin for rats fed on hypercholesterolemic diet without supplementation (positive control group ) with a mean value 5.32 bc ±0.27 & 2.94 b ±0.10 mg/dl compared with the negative control group with a mean value 6.10 ab ±1.04 & 3.19 ab ±0.00 mg/dl respectively . In addition, it could be revealed that significant and markedly increased in total protein and albumin were recorded for rats fed on hypercholesterolemic diet supplemented with olive seeds powder OSP(5%&10%) and nanoparticles of olive seeds NOS(2%&4%) when compared with the positive control . The results agreement with El-Denshary, E.S., et al. (2015) who concluded that both chitosan nanoparticles (CNPs) and quercetin (Q) could induce protection against hepatotoxicity. Consequently, CNPs was a promise candidate as drug delivery in liver diseases treatments.
CONCLUSIONS
It can be concluded that nanoparticles isolated from olive seeds had a significant positive effects against obesity and Hyperlipidemic than the effects of olive seeds Powder. Hence, the study may be repeated on patients with hyperlipidemia for possible beneficial effect on humans.
